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POT A TO TUBERS AS A CULTURE MEDIUM FOR 
PHYTOPATHOGENIC BACTERIA AND FUNGI 
w. H. DAVIS 
Tubers of the Irish potato were early recognized as a suitable 
medium for artificial culture of various organisms. Bacteriologists 
were first to use slices of tubers for culturing bacteria. Similarly, 
De Bary, the father of mycology, and Brefeld, the father of 
myceticulture, used both cooked and raw tubers as a substrate for 
culturing fungi. Later, Hallier observed that some fungi grew 
better on a medium containing both starch and sugar than on one 
containing starch alone. So, after his observations, the abundant 
starch content of the potato tuber was augmented by different 
sugars whenever occasion demanded it. 
At the present time, potato tubers are probably more widely 
used in myceticulture, as a basic nutrient for making agar, than 
any other single plant material. Furthermore, potato agar is doubly 
useful since it is a good medium for culturing both bacteria and 
fungi thus serving a dual purpose and lightening the burdens of 
the investigator. Potato agar is clear, has a suitable acidity (pH 6 
to 6.8), retains moisture fairly well and, with certain modifications, 
meets the major percentage of pathologists' needs. 
Myceticulturists have employed numerous formulae for making 
potato agar, but these formulae have not been assembled so as to 
be directly available to investigators. Furthermore, these formulae 
have not been arranged for convenient citation in literature. So an 
attempt has been made to assemble the principal formulae for pre-
paring potato agars, give references to literature and present de-
tailed directions for preparing one formula, potato dextrose agar. 
This agar is especially useful to teachers of general science, botan-
ists, myceticulturists, bacteriologists and investigators. 
Formula I. Potato dextrose agar: 
Solution A. Potato decoction. 
I. Water, distilled 
2. Potato tubers, peeled 
Solution B. Water agar. 
3. Water distilled 
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Solution C. Potato dextrose agar. 
S. Solution A mixed with B 1000 cc. 
6. Dextrose, powdered 20 gms. 
1. Wash, peel, and thinly slice 200 grams from a good-sized Irish potato. 
Do not expose peeled or sliced potatoes to the air any length of time, 
but submerge them at once in the 500 cc. of water to prevent discolora-
tion. 
2. Cook solution A in a steamer for 1 hour and in the same steamer melt 
together the ingredients in solution B which has been prepared, as 
stated above, in a separate receptacle. 
3. Filter the potato decoction through washed ·muslin and restore to 500 
cc. by adding more water, if necessary, to the cooked potato and 
filtering it into the under-volume decoction. If especially clear agar is 
desired, filter through filter paper. -
4. When the agar agar in solution B is melted, add solution A, and return 
the mixture, potato agar, to the steamer after adding the dextrose as 
in solution C. Mix well by pouring several times from one jar into the 
other. 
S. Prepare a filter and filter the agar as directed below: 
a. To a large funnel, fasten a rubber tube, pinchcock and glass tube 
outlet. Mount this apparatus on a ringstand for permanent use. 
b. Place white, washed excelsior so as to cover the inner surface of the 
funnel; on the excelsior, place a piece of clean. washed muslin and 
on this a layer of clean cotton 8 or 10 inches square. It is generally 
best to split the cotton and place it in warm water, squeeze and work 
with the fingers until it is wet through before spreading it over the 
muslin; cover the cotton with a second layer of muslin. 
c. Heat this filter by passing hot water through it and allow it to 
drain before using. Heating prevents the agar's hardening quickly. 
d. Set the pinckcockl and start the filter. Draw off the first 200 cc. of 
agar filtered, and return it to the filter. Keep the unfiltered agar as 
hot as possible. When clogged, the filter can be raised from the funnel 
by grasping the muslin; the upper pieces of muslin can be lifted with 
the excessive sediment, washed, and returned; also, partly congealed 
agar can be wrung through the filter. 
e. Clean the filter immediately after using; washing and drying the 
cloths and running hot water through the tubes. 
6. Place about 10 cc. of agar in each of SO test tubes. 
7. Place the remaining agar in 250 cc. or 500 cc. flasks, filling but two-
thirds of the volume. 
8. Plug the test tubes and flasks with cotton, at once. 
9. Sterilize (autoclave) 20 minutes at 15 lbs. pressure (120° C.); or better, 
steam 20 minutes the first day, 10 the second and S the third, reckoning 
from the time the steamer is hot. 
10. After sterilizing, remove the wire basket containing the sterilized tubes 
of agar and set it at a slant so the agar in the tubes does not come nearer 
than one inch from the cotton plug. Allow the agar to harden in this 
position making agar slants. 
11. Consulting references: Carter, Fritz, Hopkins, Thom, Jackson. 
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Formula 2. Potato dextrose agar: 
This is prepared as described for Formula 1, only the potato decoction is 
filtered through filter paper or centrifuged before adding to B. 
Formula 3. Potato dextrose agar: 
This is prepared as described for Formula 1, only B and C are heated to-
gether. This may bring about the caramelizing of the dextrose sugar which 
is undesirable, but this method is often used. 
Formula 4. Potato dextrose agar, double strength: 
Preparea as for Formula 1, only 400 grams of potatoes are used. 
Formula 5. Potato dextrose agar, filtered decoction: 
Prepared as for Formula 1, only the potato decoction is filtered through 
filter paper and added to solution B without further filtering. 
Formula 6. Potato dextrose agar, increased dextrose: 
Jackson, Fusarium. 
About the same as for Formula 1, only add 50 cc. of dextrose. 
Formula 7. Potato dextrose agar, Fusaria: 
Solution A. 
1. Sliced potatoes, Irish 
2. Distilled water 
3. Steam 30 minutes at 15 lbs. pressure, then strain. 
Solution B. 
4. Soak the agar agar in the water overnight. 
400 gms. 
1000 gms. 
5. Agar agar 25 gms. 
6. Distilled water 1000 cc. 
7. Melt by autoclaving for 20 minutes at 15 lbs. pressure. 
8. \Vhen melted, remove and add: dextrose 25 gms. and solution A to B. 
9. Place in the desired containers and sterilize at 15 lbs. pressure for 10 
minutes after the autoclave has been heated. 
Formula 8. Potato dextrose agar, "46": 
Fusaria, etc. Appel and Wollenweber. 
1. Potato juice 
2. Cane sugar 
3. Agar agar 




Formula 9. Potato dextrose agar. for mushrooms, Lambert: 
1. Water, distilled 
2. Potato, sliced 
3. Dextrose 
4. Agar agar, flour 
5. The destrose was added as in Formula 1. 
Formula 10. Potato dextrose agar, Hopkins: 
1. Water, tap 
2. Pared potatoes 










Formula 11. Hard potato dextrose agar; for sclerotia, Stout: 
1. \Vat er 1000 cc. 
2. Potatoes, sliced 200 gms. 
3. Cook one hour; drain; add: 
4. Glucose 20 
3
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5. Agar agar 30 
6. Cook one hour, then filter. 
Formula 12. Potato dextrose agar, double concentration. Togashi; Webb 
and Fellows: 
Solution A. Potato dextrose solution. 
1. Potatoes, peeled 
2. Dextrose 
3. Water, redistilled 
Solution B. Glucose-peptone solution. 
4. Glucose 
5. Peptone 
6. Monopotassium phosph. 
7. Magnesium sulphate 
8. Water, redistilled 
Formula 13. Potato dextrose agar. Sclerotium, Rosen: 
1. Water, dist. 
2. Potatoes, peeled 
3. Dextrose 













5. Boil the potatoes until ready to fall apart; filter the fluid several 
times through closely woven cloth. 
Formula 14. Potato agar, Mohedra: 
1. Potatoes, peeled 
2. Water, distilled 
3. Agar agar 
4. Autoclave 30 minutes at 15 lbs. pressure. 
5. Strain through muslin and discard the residue. 
Formula 15. Potato agar, Fred: 




1. Water top 1000 cc. 
2. Potatoes, peeeled and sliced 20 gms. 
3. Cook 1 hour in the steamer, decant, restore the decoction to 1000 cc. 
then add: 
Solution B. Agar solution. 




6. Heat in the steamer until the agar agar is in solution; filter, then 
follow the usual procedure as in Formula 1. 
Formula 16. Potato mush agar, Mohedra: 
1. Potatoes, peeled 
2. Agar agar 
3. Water, distilled, to make 




5. Force all through muslin then .tube and follow the usual procedure. 
Formula 17. Potato mush agar, Brown, 1929: 
1. Potatoes, peeled, boiled to a mush in water 200 gms. 
2. Squeeze through muslin 
3. Make up to 1000 cc. (Distilled water) 
Formula 18. Potato mush agar, Brown: 
Solution A. Potato mush. 
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1. Potatoes, peeeled 
2. Cover with water and boil to a mush. 
3. Cool, press through muslin or a fine sieve. 
Solution B. The agar. 






6. Stir until the agar is melted, then add solution A to B and follow 
the usual procedure. 
7. Note: he also employed 400 gms. of potato to the litre as a medium. 
1926, p. 382. 
Formula 19. Potato nutrient agar, Cook and Taubenhaus: 
1. Pare, steam and mash a quantity of potatoes. 
2. Mashed potatoes 250 gms. 
3. Water, tap 1000 cc. 
4. Filter through cotton; the drained liquid is potato decoction. 
5. Potato decoction 500 cc. Add: 
6. Agar agar 15 gms. 
7. A nutrient solution prepared as follows : 500 gms. 
a. Potassium phosphate (diabasic) 1 gm. 
b. Magnesium sulfate 1 
c. Sodium chloride 1 
d. Ammonium sulfate 
e. Calcium carbonate 




8. For fungi as Penicillium, Aspergillus, Cephalothecium. 
Formula 20. Potato-prune agar; mucors and other weak parasites: 
A. Potato decoction, Formula 1 500 cc 
B. Prune decoction 
a. Prunes, dried 
b. Water 
c. Steam 
C. Melted agar 
a. Water 
b. Agar agar 
c. Steam until melted 
D. Mix A, B, and C. 
Formula 21. Potato starch medium: 
1. Potato starch, dry 
2. Cover with water 
3. Steam 30 minutes 
Formula 22. Potato nutrient substitute, Brown, p. 387: 
1. Water 




6. Potato starch 
7. K Cl 
8. MgS0
4
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4. MgS04 , 7 Hp 
5. Agar agar 
6. Water 
Formula 24. Potato malt agar, Verplancke: 
1. Malt extract 

















3. Note: page 405, he added 10 gms. of potato starch to the above 
for certain color reaction of Fusaria. 
Formula 25. Glycerined potato plugs, Sartory, p. 10: 
1. Potato plugs submerged for 4-5 hours in 
2. Glycerine 6-15 per cent, then 
3. Place in tubes and sterilize. 
Formula 26. Alkalined potato plugs, Sartory, p. 11: 
1. Potato plugs submerged overnight in 
2. Three per cent caustic soda solution 
3. Then sterilized. 
Formula 27. Acidulated potato plugs, Sartory, p. 11: 
1. Potato plugs submerged' overnight in 
2. Lactic acid, 3 per cent, then 
3. Sterilized. 
4. Note: either citric or hydrochloric acid may be used. 
Formula 28. Raw, sterile potato plugs: 
1. In the bottom of each 12 test tubes, place a small wad of saturated 
cotton, plug and steam sterilize. 
2. Use a cork borer with a diameter smaller than that of a test tube; 
also, make a wooden plunger for it. To sterilize, dip the cork borer 
in alcohol and ignite; dip the plunger in formaldehyde solution and 
drain dry. 
3. Disinfect the surface of a large potato tuber and place it on a 
sterile piece of glass. 
4. Dip the blade of a long bladed knife in alcohol, ignite, and cut a 
slice from the potato, about 4 cm. thick. 
5. Under aseptic conditions, cut plugs with the sterilized cork borer 
from this slice of tuber and with the plunger, shove one in each test 
tube, plug. 
6. Incubate for 3 days, before inoculating; the sterility will then man-
ifest itself. 
7. Some prefer to cut plugs from a whole tuber, then cut a bevel on the 
upper side where the inoculum is placed. 
8. If the work is done with care in an atmosphere of formalcfeliycfe 
fumes, better success will be obtained. 
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Formula 29. Cooked potato plugs, Entomophthora, Sawyer: 
1. Prepare as in Formula 28, only sterilize for lS minutes at 10 lbs. 
pressure. 
2. However, no care need be taken to keep the plugs sterile. Some 
prefer to make rectangular sections of the tuber. 
Formula 30. Cooked sliced potatoes: 
Slices of potato tubers were placed in Petri dishes and steamed. 
Formula 31. Raw sterile sliced potatoes, Phytophthora, Knight; also, bac-
teria: 
Slice the potatoes as described in Formula 28, then under aseptic condi-
tions, place the slices in Petri dishes, Allow them to incubate for 3 days 
for testing the sterility. 
Formula 32. Potato plugs in Petri dishes: 
Follow the directions in Formula 28, only store the plugs in sterile 
Petri dishes. 
Formula 33. Sliced potatoes with nutrient solution: 
Boulanger sowed spores of truffles on slices of potatoes m Petri dishes 
with nutrient solutions. 







Formula 3S. Potato, orange glucose 
sis; growth and sporulation: 
agar, Malroth; Penicillium, Phomop-
1. Potato glucose agar 




1. Am:, T. A new disease of Celosia cristata. Mem. Coll. Agr. Kyoto, No. 7: 
SS. Nov. 1928. 
2. APPEL AND WoLLENWEBER. Fusaria etc. Arb. a. d. Kaiser. Biol. Anstalt 
£. Land - u. Fortwir. 8: 20. 1913. 
3. BouLANGER. Mycelium Truffiers blancs. Rennes, Paris, p. 11. 1903. 
4. BRAUN. Der Wert der Kartoffelbeizung auf Grund einer neuers Unter-
suchungsmethod. Deutsch. Landw. Presse. 52: 472-473. 192S. 
5. BRAUN. Studies of Pythium. Jour. Agr. Res. 30: lOSS. 192S. 
6. BROWN. Studies in the physiology of parasitism. Ann. Bot. 29: 318. 
(Botrytis; potato mush). 191S. 
7. BROWN. Studies in the genus Fusarium. Ann. Bot. 39: 384-388. Potato 
agar, p. 379; mush, 382; synthetic agar, p. 387. 1925. 
8. BURKHOLDER. Variations in- a Fusarium in culture- S years. Amer. 
J our. Bot. 12 : 246. 192S. 
9. CARTER. Agar (clearing). Jour. Appli. Micro. 1: 62. 1898. He allowed 
the agar to settle and removed the upper part with a spoon; egg clear-
ing not necessary. 
10. CHESTER. Three Phytophthora diseases etc. Jour. Arnold Arbor. 13: 236. 
1932. 
11. CLINTON. Artificial culture of Phytophthora. Conn. Agr. Exp. Sta. Rep. 
1907-1908 : 898. 1909. 
12. CooK AND T AUIJENHAl·s. The relation of parasitic fungi to the contents 
of the cells of the host. Del. Agr. Exp. Sta. Bull. 91: '10. 1911. Fungi 
cultured: Gloeosporium, Colletatrichum, Fusarium Corticium, Clados-
porium, Graphium, N ecosmopara, Ceratostornella, Penicillium, Asper-
gillus; photos of cultures. 
13. DuGGAR. Fungous diseases of plants, pp. 23, 24, 29. 1910. 
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14. FRANK. Die Bakterienkrankheiten der Kartoffeln. Cent. f. Bakt. 5: 90-
102. 1899. (Between cells of tubers.) 
15. FRED AND WAKSMAN. Laboratory manual of general microbiology, pp. 
4, 14; filter, p. 9. 1928. 
16. FRrTz, CLARA. Cultural criteria for the distinction of wood-destroying 
fungi. Trans. Roy. Soc. Canada (Ottawa) 17: Ser. 3: 200. 1923. 
17. GIDDINGS. A laboratory convenience (tubing agar). Phytopath. 14: 7: 
342. 1924. 
18. HARSHBBRGI<:R. Mycology and Plant pathology, pp. 609-610. 1917. 
19. HOPKINS. Note on the H-ion concentration of potato agar and a titra-
tion curve of this medium with lactic acid. fihytopath. 11: 491-494. 1921. 
He added lactic acid to prevent bacterial growth in isolation. One drop 
changed '20 cc. of the agar from pH 7.3 to 4.4. 
20. HOPKINS. H-ion concentration in its relation to wheat scab. Amer. J our. 
Bot. 9: 159-179. 1922. He added drops of n/20 HCl and NaOH to tubes 
of 10 cc. of agar to change the acidity. 
21. JACKSON. The Fusarium wilt of China asters. Sci. Agr. 7: 7: 237. 1927. 
22. JENSEN. Fungous flora of the soil. Cornell Agr. Exp. Sta. Bull. 315: 432. 
1912. 
23. ]ONES, C. H. AND Wmn:, B. 0. Composition of potatoes. Thirteenth 
Ann. Rept Vt. Agr. Exp. Sta. 13: 381. 1901. 
24. KN!EP, H. Ueber Selektionswirkungen in fortlaufenden Massenaussaaten 
usw. Zeit. £. Bot. 23: 519. 1930. 
25. KNIGHT. Tomato late blight and its relation to late blight of potato. 
W. Va. Agr. Exp. Sta. Bull. 205: 27. 1926. 
26. LAMBERT. The preparation of pure culture mushroom spawn from spores. 
U. S. D. A., B. P. I. (Directions), Dec. 1929. 
27. LANGERON. Precis de microscopie, p. 950. 1925. 
28. McBETH AND SCALES. The destruction of cellulose by bacteria and fila-
mentous fungi. U. S. D. A., B. P. I., Bull. 266: 28. 1913. Bibliography 
and agars; cellulose, starch, potato, dextrose 
29. MALROTH. H-ion - Penicillimn italiwm - and Phomopsis. Phytopath. 
21: 173. 1930. 
30. MoHEDRA. Studies in the changes undergone by certain fungi in artificial 
culture. Ann. Bot, 42: 869. 1928. Mush and extract. 
31. MURRAY. A rapid method for the filtration of culture media. Amer. Jour. 
Pub!. Health 15: 823. 1925. 
32. PEACOCK. A simple chemical for predetermining - of soluable sugars. 
U. S. D. A. Circ. 158. Mr. 1931. 
33. PELATIBR. Parasitic Rhizoctonias in America. Ill. Agr. Exp. Sta. Bull. 
189: 378. 1916. 
34. ROBERTSON. A study of the H-ion concentration of the potato tuber. 
Biochem. Jour. 25: 3: 763. 1931. 
35. SABOURAUD. Trichophyton and other fungi parasitic on man. Board Agr. 
India, p. 51. 1919. 
36. SARTORY. Guide practique des manipulations de mycologie parasitaire e. 
le Francois, Paris, pp. 10-11. 1916. 
37. SAWYER. An insect-destroying fungus. Mycologia 23: 413. Nov. 1931. 
38. SMITH. Bacteria in relation to plant disease, 1: 42. 1905. Potato broth 
and cause for potato discoloration. 
39. S:r.nTH. Kartoffel als Kulturboden mit einigen Bemerkungen ueber ein 
zusammengesetzes Ersatzmittel. Centr. £. Bakt. 5: 102. 1899; also Proc. 
Amer. Assoc. Adv. Sci. 47. 1898. Potato starch agar and modified 
Uschinsky's solution. 
40. STouT. A sclerotium disease of blue joint and other grasses. Univ. Wis. 
Agr. Exp. Sta. Reser. Bull. 18: 235. 1911. 
41. THOM. Culture studies of species of Penicillium. U. S. D. A., B. P. I. 
Bull. 118: 7. 1906. 
42. THOM. Fungi in cheese ripening. U. S. D. A., B. ·p. I. Bull. 82: 7. 1906. 
43. ToGASHIB. Comparative studies on the physiology of Li'11costoma leu-
costoma etc. Bull. Imper. Coll. Agr. and Forestry, No. 15: 45. 1930. 
44. TrcKER. Taxonomy of the genus Phytophthora. Mo. Agr. Exp. Sta. 
Res. Bull. 153. 1931. 
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45. VERPLA,NCKE. Etude Biometrique d. quelques firues U. zeae. 62: 137. 1930. 
46. WHETZEL. North American Sclerotinia. Mycologia 18: 5: 230. 1926. 
Footnote. The agar was hardened and the sediment removed by cutting. 
See Carter's method. 
MASSACHUSETTS STATE COLLEGE, 
AMHERST, MASSACHUSETTS. 
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